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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject aqueous dispersion capable of dispersing a synthetic resin in 
water, etc., in a short time and suppressing deterioration of the resin without applying high load to production 
facility and useful as a coating material, ink, a coating agent, etc., by charging a specific synthetic resin, water, etc., 
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SOLUTION: A synthetic resin having ionic functional group such as sulfonic acid or carboxylic acid (salt) or a 
functional group changeable to the ionic group, e.g. a polyester-based resin or a polyurethanebased resin, water 
and as necessary, an organic solvent are charged into a twin-screw extruder and the synthetic resin is dispersed in 
water, etc., to provide the objective aqueous dispersion of synthetic resin. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the drainage system dispersing element of the synthetic resin characterized 
by making said synthetic resin distribute in a drainage system medium by feeding an organic solvent into a twin 
screw extruder according to the synthetic resin, the water, and the need of having the functional group which can 
change to ionicity or an ionicity radical. 

[Claim 2] The manufacture approach of a drainage system dispersing element according to claim 1 that the 
functional group which can change to ionicity or an ionicity radical is at least one of a sulfonic acid, a carboxylic 
acid, or its salts. 



[Translation done.] 



[JP, 10-139884, A] 



1/6 s<— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the drainage system dispersing 
element which makes an active principle synthetic resin, such as polyester system resin, polyamide system resin, 
polyolefine system resin, and vinyl system resin, in manufacture of the water dispersing element of the synthetic 
resin which combines the property of the outstanding workability and adhesion, and a water resisting property in 
more detail, a heavy load is not applied to a manufacturing facility, but it is markedly alike compared with the former, 
and production time is short and is related with the manufacture approach which can be manufactured by low cost. 
[0002] 

[Description of the Prior Art] Using the adhesion to outstanding paint film workability and various base materials, 
many of synthetic resin including polyester resin may be broadly used, if it is made a drainage system dispersing 
element by fields of the invention, such as a coating, and an ink coating agent, adhesives. However, in order to form 
moisture powder, since a special facility needs to be required or a complicated production process needs to be 
required, or it is necessary to change so that it may be easy to distribute resin, the actual condition is used in the 
form most synthetic resin's having been dissolved in the organic solvent. 

[0003] For example, like a U.S. Pat No. 3,634,351 number, JP,57-57065,B, and a U.S. Pat. No. 4,517,322 number as 
the drainage system-ized approach by the graft denaturation of low-mo I ecu lar-weight polyester, if the case of 
polyester resin is mentioned as an example, although many techniques are well-known, since it is low-molecular- 
weight polyester, the outstanding property of workability and adhesion for which polyester is originally asked will 
already be reduced. Moreover, although the approach of drainage-system-izing the partial saturation copolymerized 
polyester of the amount of macromolecules is also looked at by JP.59-223374A JP,62-225510,A, JP,61-57874,B, 
and JP,3-294322,A, in actual industrial production, productivity is low by reactant problems, such as gelation, and 
limit of a reaction condition. 

[0004] The method of using the copolymerized polyester resin of the amount of macromolecules as water, and on 
the other hand, using copolymerization of the raw material of a hydrophilic property to copolymerized polyester resin 
as distribution or an approach of making it aquosity-ize is well-known. For example, independent or the approach of 
copolymerizing collectively is learned in a raw material, a polyalkylene glycol or aliphatic series dicarboxylic acid 
containing a sulfonic-acid metal base, etc. Or it distributes these polyester resin to a package into the solvent 
containing water, a dispersing element can be obtained by dissolving polyester resin in an organic solvent 
beforehand, and carrying out water addition at an after process. 

[0005] However, with the solvent containing water, the approach of distributing this polyester resin to a package 
leads to a cost rise in order to require time amount great by the dissolution. Then, if time amount compaction is 
desired, since more organic solvents are needed, it will become imperfection at an original organic solvent cutback 
or the object of abatement. Moreover, the approach of adding water to a polyester resin dissolution article, and 
obtaining a dispersing element had the demerit which requires the heavy load which is not simple in a manufacturing 
facility like the dissolver which has an agitator, when dissolving the resin of a large quantity in a little organic 
solvent, having much time amount in the dissolution, and. 

[0006] As mentioned above, in a Prior art, the trouble of the cost rise by the manufacture conditions and the long 
duration dissolution which require for a manufacturing facility the heavy load which is not simple moisture powder or 
when making it aquosity-ize and manufacturing a stable water dispersing element was not solved in synthetic resin, 
such as copolymerized polyester resin of the amount of macromolecules which has properties, such as workability, 
adhesion, and a water resisting property. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention aims at manufacturing the drainage system dispersing 
element of the synthetic resin which had the property which does not spoil the original property of synthetic resin, 
such as outstanding workability, adhesion, water resisting property, etc., and withered, solving the above troubles. 
[0008] 

[Means for Solving the Problem] this invention person etc. in water the synthetic resin which has properties, such 
as outstanding workability, adhesion, water resisting property, etc., in view of an above-mentioned trouble 
distribution or when making it aquosity-ize and manufacturing a stable water dispersing element or a stable water 
solution As a result of not applying a heavy load to a manufacturing facility but examining the short manufacture 
approach of production time wholeheartedly, an organic solvent is fed into a twin screw extruder according to the 
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synthetic resin, the water, and the need of having the functional group which can change to ionicity or an ionicity 
radical. By making said synthetic resin distribute in a drainage system medium, it found out that it was possible to 
attain the desired end. 

[0009] According to this invention, an organic solvent is thrown in and kneaded according to water and the need, 
throwing in continuously the synthetic resin which has the functional group which can change to an ionicity radical 
r or an ionicity radical into a twin screw extruder, and warming and fusing it within a cylinder. Production time can 
manufacture the drainage system dispersing element of short low cost, without this covering a heavy load over a 
manufacturing facility at all. 
[0010] 

[Embodiment of the Invention] Although it will not be restricted especially if the synthetic resin used for this 
invention is synthetic resin which demonstrates properties, such as workability, an adhesive property, adhesion, and 
a water resisting property, when it has the functional group which can change to ionicity or an ionicity radical and it 
is used as a paint film or a film, polyester system resin, polyurethane system resin, polyamide system resin, 
polyolefine system resin, vinyl system resin, etc. are mentioned. 

[001 1] The functional groups which can change to the ionicity radical or ionicity radical in this invention are 
hydrophilic polar groups, such as a sulfonic acid, a phosphoric acid, phosphonic acid, carboxylic acids or those salts, 
an amino group, an amide group, a hydroxyl group, and a sulfobetaine radical. In these, a sulfonate radical and a 
carboxylate radical are easy for installation, and since it excels in stability, it is desirable. As a salt, a metal salt is 
desirable and alkaline earth metal, such as alkali metal, such as Na and K, and calcium, Mg, is mentioned. 
[0012] Although the case of the polyester resin which is the easiest to be influenced of hydrolysis etc. and cannot 
manufacture it most easily as an example of the synthetic resin used for this invention hereafter is explained, this 
invention is not limited to this. In polyester resin, preferably, more than 50mol% of all acid components is aromatic 
series dicarboxylic acid, and number average molecular weight is 100000 or less [ 5000 or more ]. The manufacture 
approach of the low cost of the water dispersing element which has by this properties, such as outstanding 
workability, adhesion, water resisting property, etc. for which the amount polyester of macromolecules is asked, can 
be offered. 

[0013] The polyester resin used by this invention is a terephthalic acid, isophthalic acid, an orthochromatic phthalic 
acid, 2, 6-naphthalene dicarboxylic acid, and diphenyl as aromatic series dicarboxylic acid among acid components, 
for example. - They are p, p'-dicarboxylic acid, and diphenyl. - They are m, m'-dicarboxylic acid, and 
diphenylmethane. - A - dicarboxylic acid, and p and p'2, 2'-screw (4-carboxyphenyl) propane, indene dicarboxylic 
acid, etc. can be mentioned, and they be used by these one sort or two sorts or more, combining. Although these 
aromatic series dicarboxylic acid can be chosen from paint film physical properties and profitability as arbitration, it 
is desirable to use together and use a terephthalic acid and isophthalic acid from the point of paint film physical 
properties and a mechanical property, and the dispersibility over water. Moreover, the carboxylic acid of three or 
more organic functions is also usable because of raising the toughness of a paint film etc. For example, trimellitic 
acid and pyromellrtic acid may be used by the concentration not more than 10mol%. 

[0014] Moreover, the range of an acid component of the polyester resin used by this invention is below 50 mol % 
preferably, and alicycle group dicarboxylic acid, such as aliphatic series dicarboxylic acid, such as a succinic acid, a 
glutaric acid, an adipic acid, an azelaic acid, a sebacic acid, a dodecane dione acid,. and dimer acid, or cyclohexane 
dicarboxylic acid, a tetrahydrophtal acid, and hexahydro isophthalic acid, etc. can be used for it As aliphatic series 
dicarboxylic acid used together especially with aromatic series dicarboxylic acid, the adipic acid from the point of 
the adhesion to a base material, or profitability and paint film physical properties and a sebacic acid are desirable. 
However, since existence of aliphatic series dicarboxylic acid or alicycle group dicarboxylic acid reduces the storage 
stability of a drainage system dispersing element, caution is required. 

[0015] As a polyol component of the polyester resin used by this invention An ethylene glee call, propylene glycol, 
1,3-propanediol, 1 ,4-butanediol, 3-methyM,5-pentanediol, A 2-ethyl-2-butyl propanediol, neopentyl glycol, 1,5- 
pentanediol, 1,6-hexanediol, a dimethylol heptane, A dimethylol pentane, a diethylene glycol, triethylene glycol, 
Cyclohexane dimethanol, a TCD glycol, a polyethylene glycol, The ethyleneoxide or the propylene oxide derivative of 
a polypropylene glycol, a polytetram ethylene glycol, and bisphenol A, Ethyleneoxide or a propylene oxide derivative 
of the ethyleneoxide of Bisphenol S or a propylene oxide derivative, and Bisphenol F etc. can be mentioned. 
Moreover, the polyols, a glycerol, trimethylol propane, pentaerythritol, etc., of three or more organic functions may 
be used in not more than 1 0 mol %. 

[0016] In the polyester resin furthermore used for this invention, preferably, when the functional group which can 
change to ionicity or an ionicity radical is at least one of a sulfonate, a carboxylic acid, or its salts, high moisture 
powder stability is acquired. They are the sulfonate of 0.01 - 0.5 milliequivatent / g and/or the carboxylic acid of 
0.03 - 0.8 milliequivalent / g, or its salt especially preferably. Although the above hydrophilic functional group is 
required in order to maintain at stability the water dispersing element manufactured from this polyester resin, 
installation of a superfluous hydrophilic functional group is not desirable from the adverse effect to a water resisting 
property. Moreover, the good dispersibility over water is not acquired in the low concentration of under the 
aforementioned range. 

[0017] On the occasion of the sulfonate installation to the polyester resin of this invention, dicarboxylic acid and the 
glycol containing a sulfonic-acid metal salt can be used. As dicarboxylic acid containing a sulfonic-acid metal salt, 
metal salts, such as a sulfo terephthalic acid, 5-sulfoisophtharate, 4-sulfo naphthalene -2, 7-dicarboxylic acid, and 5 
[4-sulfo phenoxy] isophthalic acid, can be mentioned. As a glycol containing a sulfonic-acid metal base, metal salts, 
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such as 2-sulfo-1,4-butanediol, 2, 5-dimethyl-3-sulfo -2, and 5-hexandiol, are mentioned. As a metal salt, salts, 
such as Li, Na, K t Mg, calcium, Cu, and Fe, are mentioned. As an among these especially desirable thing, it is 5- 
sodium sulfoisophtharate. 

[0018] A polyfunctional carboxylic acid can be used on the occasion of the carboxylate installation to the polyester 
resin of this invention. As a polyfunctional carboxylic acid, acid anhydrides, such as trimellitic anhydride, pyromellitic 
acid 2 anhydride, and butane tetracarboxylic acid, and a multiple-valued carboxylic acid can be mentioned. The 
addition reaction of the above acid anhydride or multiple-valued carboxylic acid is carried out at 200-230 degrees C 
under ordinary pressure after polyester polymerization termination, and the polyester which ******** a carboxylic 
acid is obtained. Carboxylate can be introduced into this polyester resin by neutralizing within the container which 
has the churning facility in a twin screw extruder and after an extruder with an organic solvent according to the 
water and the need of having dissolved the neutralizer for these carboxylic acids. Unless it neutralizes, a carboxyl 
group does not dissociate and it does not contribute to good water-dispersion manufacture. As a base for 
neutralization, aqueous ammonia, a methylethanol amine, dimethylethanolamine, Diethyl ethanolamine, N-methyl- 
diethanolamine, screw-hydroxypropyl-monomethylamine, Tree n butylamine, triethylamine, bis — 2-hydroxy 
propylamine, N-methyl-ethanolamine, aminomethyl propanol, 3-amino-1-propanolamine, Isopropanolamine, 2-amino- 
2-hydroxymethyl-1,3-propanediol, The hydroxide of alkali metal, such as weak acid, such as amines, such as an 
aminomethyl-propanediol, cyclohexylamine, and tert butylamine, a sodium carbonate, and potassium carbonate, and 
a salt of a strong base, a sodium hydroxide, a potassium hydroxide, etc. can be mentioned. Amines, such as aqueous 
ammonia which does not volatilize and remain among these bases for neutralization at the time of paint film 
desiccation, triethylamine, and dimethylethanolamine, are more desirable from a waterproof viewpoint 
[0019] Since moisture powder stability is further raised to the polyester resin of this invention, it is also possible to 
introduce a ether group. On the occasion of ether group installation, the glycol which has a ether group in a principal 
chain can be used. As an example, a diethylene glycol, triethylene glycol, a polyethylene glycol, a polypropylene 
glycol, a polytetramethylene glycol, etc. are mentioned. 

[0020] Although the water used by this invention is ion exchange water, distilled water, tap water, etc. and it is not 
restricted especially, the viewpoint of stable manufacture of a water dispersing element to ion exchange water and 
distilled water are desirable. 

[0021] if trie organic solvent used by this invention is what dissolves synthetic resin — anything — good — toluene, 
MEK, a cyclohexanone, Solvesso 100, Solvesso 150, MIBK, n-butyl cellosolve, t-butyl cellosolve, THF, n-propanol, 
and isopropanol — especially, it is not limited. In it, n-butyl cellosolve from a paint film property or the stability as a 
water dispersing element and t-butyl cellosolve are desirable. 

[0022] The operation of the twin screw extruder by this invention will not receive a limit at all, if an organic solvent 
is thrown in according to water and the need, throwing in synthetic resin into a twin screw extruder, and warming 
and fusing it within a cylinder. 

[0023] As the charge approach of the synthetic resin to a twin screw extruder, if this synthetic resin has the shape 
of a pellet type or a flake, screw feeders, such as a weight type or a capacity type, or a coil feeder, a circle feeder, 
etc. can be used, for example, synthetic resin — amorphism nature — further — glass transition temperature — a 
room temperature — if it has the shape of the following shape of a sheet, and a paste — warming - it can fuse and 
can supply with a gear pump screw feeder etc. Or by tying a direct twin screw extruder to the manufacture drawing 
process of synthetic resin, where elevated-temperature fusion is carried out, you may supply to a twin screw 
extruder as it is. Anyway, in order to prevent hydrolysis of the synthetic resin (in the case [ Especially ] of polyester 
resin) by the drag-in moisture of the thrown-in synthetic resin as much as possible, it should supply under nitrogen- 
gas-atmosphere mind preferably. It is better to extract mixing moisture as much as possible under reduced pressure 
with nitrogen from synthetic resin in the melting phase before being kneaded by water and the need with an organic 
solvent and cooling synthetic resin more preferably. The process may be performed as deaeration from a cylinder 
within a twin screw extruder, and the synthetic resin which serves as a raw material beforehand may be processed 
under long duration nitrogen-gas-atmosphere mind. 

[0024] The approach of supplying into a cylinder through the pump for liquid impregnation and an impregnation valve, 
and a check valve is mentioned from the tank for for example, liquid feed in the approach of throwing in an organic 
solvent according to the water and the need for a twin screw extruder. Moreover, after throwing in a little organic 
solvent and dissolving resin after synthetic-resin melting as sequence which throws in an organic solvent according 
to water and the need, the approach of adding water in a near cylinder by the extruder outlet is mentioned. 
[0025] Moreover, as a preceding paragraph story which throws in an organic solvent according to water and the 
need, although it is desirable for both to be low as much as possible as for the temperature control and screw speed 
for fusing synthetic resin in order to suppress degradation of polyester resin, such as hydrolysis, to the minimum, 
the optimal set point is determined in consideration of the melt viscosity property of the synthetic resin to be used. 
Especially the temperature control of a cylinder should consider as 270 degrees C or less in order to avoid 
disassembly of polyester. 

[0026] Although any of the said direction revolution mold and the different direction revolution mold are sufficient as 
the twin screw extruder used by this invention, it is this desirable high direction mold of kneading capacity. For 
example, Toshiba Machine and this direction revolution twin screw extruder "TEM series", and the "TEX series" By 
the Japan Steel Works etc. are mentioned. Although especially the configuration and combination of a screw 
element are not limited, it is high as much as possible in kneading capacity, and according to ratio of length to 
diameter (what **(ed) the die length of the sum total of all barrel die length with the bore of a cylinder container 
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liner) of a twin screw extruder, and the production capacity to need, the combination of the optimal element is 
chosen so that the long residence time can be taken. 

[0027] Hereafter, this invention is concretely illustrated according to an example. In an example, the section and a 
certain thing only show the weight section. 

[0028] Each assessment and parameter followed the following approaches. 

[0029] (1) The molecular weight solid synthetic-resin sample was dissolved in the solvent (in the case of polyester 
system resin, it is a tetrahydrofuran) of synthetic resin by the concentration of 3g/l„ and number average molecular 
weight was calculated by polystyrene conversion by GPC measurement at 30 degrees C. In the case of the drainage 
system dispersing element, GPC was measured, after applying the drainage system dispersing element to the 
polypropylene film and obtaining a solid sample by desiccation at 120 degrees C for 1 hour. 

[0030] (2) Acid ****** of 0.2g was weighed precisely and it dissolved in 20ml chloroform. Subsequently, it titrated 
and asked with the 0.01 -N potassium hydroxide (ethanol solution). The phenolphthalein was used for the indicator. 
[0031] (3) It measured with 20-degree-C programming rate for /using glass transition point temperature and a 
melting point differential scanning calorimeter (DSC). The sample paid 5mg of samples to the aluminum presser-foot 
lid type container, and clamped and used them for it. 

[0032] (4) The component analysis NMR of synthetic resin (nuclear magnetic resonance method) etc. analyzed. 
[0033] (5) The visual judgment of the distributed stability drainage system dispersing element was carried out after 
one-month storage in ordinary temperature. 

[0034] (6) The measurement drainage system dispersing element of the diameter of a particulate material was 
diluted to low concentration, and the diameter of a particulate material was measured in the COULTERmodelN4 
mold made from Department Machine of a Day by photon correlation spectroscopy. 

[0035] (7) The synthetic agitator of the synthetic example polyester resin (A) of polyester resin, In 4 opening flask 
possessing a thermometer and a VIGURYU fractionating column, the dimethyl terephthalate 255 section, The 
dimethyl isophthalate 245 section, 3, the 5- JIKARUBO methoxybenzene sulfonic-acid sodium 1 5 section, The 
bisphenol A ethyleneoxide derivative ("BPE-20" by Sanyo Chemical Industries, Ltd.) 547 section, The tetrabuthyl 
titanate 0.3 section was taught as the diethylene-glycol 432 section and a catalyst, and the ester exchange reaction 
was carried out for 5 hours, distilling off the methanol generated at 180-230 degrees C out of a system. 
Subsequently, the system of reaction was gradually decompressed to 0.3mmHg(s), and the polycondensation 
reaction was performed for 30 minutes at 255 degrees C. Subsequently, cooled to 200 degrees C under ordinary 
pressure and nitrogen-gas-atmosphere mind, and added the trimellitic anhydride 10 section, and heated to 230 
degrees C gradually, trimellitic acid was made to add, and polyester resin (A) was obtained. NMR etc. was 65/35/ 
[ terephthalic-acid / isophthalic acid / 5-sodium sulfoisophtharate// bisphenol A ethyleneoxide derivative / 
diethylene-glycol// trimellitic acid (back addition) =50/48/2// ]/2 (mole ratio) as a result of analysis, and the 
obtained polyester resin was resin of light yellow transparence with number average molecular weight 1 7,000, an 
acid number [ of 98Eq/t ], and a glass transition point temperature of 58 degrees C. 

[0036] The tetrabuthyl titanate 0.3 section was taught to 4 opening flask possessing the synthetic agitator, 
thermometer, and VIGURYU fractionating column of polyester resin (B) as the dimethyl terephthalate 285 section 
and 3, the 5- JIKARUBO methoxybenzene sulfonic-acid sodium 30 section, the ethylene glycol 1 50 section, the 1 ,4- 
butanediol 300 section, the polytetramethylene glycol 80 section of molecular weight 1000, and a catalyst, and the 
ester exchange reaction was carried out for 5 hours, distilling off the methanol generated at 180-230 degrees C out 
of a system. Subsequently, after lowering the temperature to 1 70 degrees C, the adipic-acid 1 55 section was taught, 
and the esterification reaction was carried out for 1 hour, distilling off the water generated at 180-230 degrees C 
out of a system. After checking the methanol of computational complexity, and distilling off of water, the system of 
reaction was gradually decompressed to 0.3mmHg(s), and the line obtained polyester resin (B) for the 
polycondensation reaction for 45 minutes at 250 degrees C. NMR etc. was terephthalic-acid / adipic-acid / 5- 
sodium sulfoisophtharate// ethylene glycol / 1 ,4-butanediol / polytetramethylene glycol =56/40/4//20/77/3 (mole 
ratio) as a result of analysis, and the obtained polyester resin was opaque white resin with number average 
molecular weight 23,000, the acid number of 15Eq/t, a glass transition temperature [ of -30 degrees C ], and a 
melting point of 1 1 0 degrees C. 

[0037] (8) the example of moisture powder of polyester resin <an example 1> — in the per hour 30 section, the 
polyester resin (A) of a pellet type beforehand processed under the 24-hour nitrogen air current be fed into the twin 
screw extruder ("TEM-35BS" (the total number of barrels 15 pieces) by Toshiba Machine Co., Ltd.) via the weight 
type coil feeder, and be made into the melting condition at screw speed 1 50rpm and 230 degrees C of cylinder 
temperatures, n-butyl cellosolve was supplied with the per hour 9 section and a plunger type metering pump, and it 
was made to knead with polyester resin A from the solvent impregnation line attached in the 5th cylinder from the 
first preparation opening. Furthermore, ion-exchange-water the per hour 49 section, and 28% aqueous ammonia 
were thrown in for the per hour 0.18 section from the solvent impregnation line attached in the 10th cylinder from 
the first preparation opening, and the drainage system dispersing element was made to breathe out continuously 
from the nozzle of an extruder. When adjustment of the cylinder temperature immediately after kneading with n- 
butyl cellosolve was made into 140 degrees C, the temperature of a dissolution article was 130 degrees C. 
Moreover, when adjustment of the cylinder temperature in front of kneading of ion exchange water was made into 85 
degrees C, the temperature of a distributed article was 80 degrees C. The obtained drainage system dispersing 
element was stable in ordinary temperature, and was a good thing with a feeling of transparence. The number 
average molecular weight, the diameter of a particulate material, and distributed stability of the distributed polyester 
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resin were shown in a table 1 . 

[0038] In the <example 2> example 1, the drainage system dispersing element was obtained like the example 1 
except making setting out of the cylinder temperature at the time of resin melting into 280 degrees C. The 
assessment result of this drainage system dispersing element was shown in a table 1. 

[0039] In the <example 3> example 1, the drainage system dispersing element was obtained like the example 1 
except making it screw-speed 300rpm. The assessment result of this drainage system dispersing element was 
shown in a table 1. 

[0040] <Example 4> In the per hour 27 section, the polyester resin (B) of a pellet type beforehand processed under 
the 24-hour nitrogen air current was fed into the twin screw extruder ("TEM-35BS" (the total number of barrels 1 5 
pieces) by Toshiba Machine Co., Ltd.) via the weight type coil feeder, and was made into the melting condition at 
screw-speed 150rpm and 230 degrees C of cylinder temperatures, n-butyl cellosolve was supplied with the per hour 
9 section and a plunger type metering pump, and it was made to knead with polyester resin B from the solvent 
impregnation line attached in the 5th cylinder from the first preparation opening. Furthermore, ion-exchange-water 
the per hour 54 section was supplied, and the nozzle of an extruder to the drainage system dispersing element was 
made to breathe out continuously from the solvent impregnation line attached in the 10th cylinder from the first 
preparation opening. When adjustment of the cylinder temperature immediately after kneading with n-butyl 
cellosolve was made into 120 degrees C, the temperature of a dissolution article was 125 degrees C. Moreover, 
when adjustment of the cylinder temperature in front of kneading of ion exchange water was made into 80 degrees 
C, the temperature of a distributed article was 75 degrees C. The obtained drainage system dispersing element was 
stable in ordinary temperature, and was a good thing with a feeling of transparence. The assessment result of this 
drainage system dispersing element was shown in a table 1. 

[0041] <example of comparison moisture powder 1> although the polyester resin (A)30 section of the pellet type 
beforehand processed under the 24 hour nitrogen air current be taught to 4 opening flask possessing an agitator and 
a thermometer, and a capacitor, the n - butyl cellosolve 9 section be added to this and manufacture of a resin 
solution be tried, 4-hour time amount be required at 1 40 degrees C to consider as a perfect solution, repeat 
churning and a halt. Then, the 0.18 sections were added, the ion-exchange-water 49 section and 28% aqueous 
ammonia were agitated for 30 minutes at 80 degrees C, and the drainage system dispersing element was obtained. 
The number average molecular weight of the polyester resin in the obtained drainage system dispersing element was 
14,200, and the diameter of a particulate material was 83.0nm. 

[0042] In example of <example of comparison moisture powder 2> comparison moisture powder 1, the drainage 
system dispersing element was obtained like example of comparison moisture powder 1 except changing polyester 
resin (A) into polyester resin (B). The number average molecular weight of the polyester resin in the obtained 
drainage system dispersing element was 19,100, and the diameter of a particulate material was 95.0nm. 
[0043] In order to check the stable manufacture under continuous running by the twin screw extruder, each 
drainage system dispersing element generated at the event was sampled after 0.5 hours, 2 hours, and 5-hour 
progress from continuous-running initiation. The assessment result was shown in a table 1. 
;0044] 
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[Effect of the Invention] In manufacture of the drainage system dispersing element which this invention becomes 
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from an organic solvent according to the synthetic resin, the water, and the need of having the functional group 
which can change to ionicity or an ionicity radical Being under the hot condition which is like [ which synthetic resin 
fuses by using a twin screw extruder ] Since the kneading / distribution time amount is very short, even the 
polyester resin which is the easiest to be influenced of hydrolysis etc. Degradation can be controlled, and a heavy 
load is not applied to a manufacturing facility, but the time amount which moisture powder—ization takes is short, 
and can offer the drainage system dispersing element of synthetic resin various by low cost with a continuous 
magnetization method. 
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